Utrecht, The Netherland8 (Received 21 March 1967) In recent studies of the phospholipid content of different particulate fractions from the bovine adrenal medulla it was found that the chromaffin granules, i.e. the particles that contain the hormones, were characterized by a high content of lysolecithin (Blaschko, Firemark, Smith & Winkler, 1966 Winkler, Strieder & Ziegler, 1966) . These observations have led us to investigate the presence and distribution of particulate phospholipase A activity in the bovine adrenal medulla. The large-granule fraction obtained from homogenates of bovine adrenal medulla contains three different types of cell particle, i.e. mitochondria, lysosomes and chromaffin granules. These three types of cell particle can be separated by sucrosedensity-gradient centrifugation. The present communication deals with the first outcome ofthis study which leads us to conclude that lysosomes contain acid-phospholipase A activity.
Method&.
Homogenates of bovine adrenal medulla were fractionated as described by . By this method a large-granule fraction is sedimented at 2-42 x 105g-min.; this is further resolved into its constituent particles by centrifugation over a sucrose density gradient. The gradient tubes contained 05ml. each of 1-3M-, 1-4M-, 1-5M, 1-6M, 1-7M, 1-8M, 1-9M-and 2-OMsucrose, and 025ml. of 2-5M-sucrose. The tubes were centrifuged at 87.4 x 105g-min. in the Spinco swing-out rotor SW39L and seven fractions were collected. Each fraction was dialysed against 25mM-glycylglycine-NaOH buffer, pH 6-5. The dialysed fractions were analysed for fumarase activity (Racker, 1950) , acid-deoxyribonuclease activity (Gianetto & de Duve, 1955) and catecholamines (Euler & Hamberg, 1949 Re8ulte and di8cumsion. The pH optimum of the acid phospholipase in the large-granule fraction was investigated with acetate buffers of pH 3 0-5 5, and was found to be between pH4O0 and 4-2. More than 80% of the breakdown products formed from lecithin or from phosphatidylethanolamine were the corresponding lyso derivatives: this indicates that the enzyme is of the phospholipase A type.
The results of the analyses of fractions from the density gradient are shown in Fig. 1 . The distribution of fumarase, acid deoxyribonuclease and catecholamines is in agreement with what is known about the localization of these constituents in the different particulate fractions . Fumarase, a marker for mitochondria, was recovered at the top of the gradient; the catecholamines, typical constituents of the chromaffin granules, were mainly present in the lower part of the gradient; and the maximum of acid-deoxyribonuclease activity, a lysosomal marker, was in an intermediate position in the gradient.
The distribution of phospholipase A in the gradient was similar to that of acid deoxyribonuclease. The region rich in the catecholamines was poor in the activity of these enzymes and most of the enzyme activity was recovered in a layer (fraction 4) intermediate between that of the mitochondria and that of the chromaffin granules.
These results show that chromaffin tissue contains an acid phospholipase A. Phospholipases with a similar pH optimum have been described in rat brain (Gatt, Barenholz & Roitman, 1966) and in rabbit alveolar macrophages (Elsbach, 1966 ). The present work shows that, at least in the bovine adrenal medulla, the acid phospholipase is a constituent of the lysosomal fraction. The presence of phospholipase activity in lysosomes has not hitherto been established. However, de Duve & Wattiaux (1966) have predicted that this type of cell particle may contain phospholipase activity, and studies by D. Thines & G. L. Scherphof (personal communication) appear to indicate the presence of phospholipase in highly purified lysosomes from rat liver. The demonstration of such enzymic activity in lysosomes extends our knowledge of the range of substrates that these particles can digest. Further, it is possible to speculate that the action of phospholipase A may be related to changes in the properties of the lysosomal membrane that could be involved in the phenomenon of membrane fusion (see de Duve & Wattiaux, 1966 
